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* NOTICES * 

1 . This document has been translated by computer. 

So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

(19) Japanese Patent Office (JP) 

(11) Published patent application 

(12) Patent Laid-Open (A) 57-42,519 
(51)Int.CL3 

01 C B 25/42 

//C 09 K 3/14 

Identification mark 

A reference number in the office 

508-4G 

6561-4H 
(43) Disclosure : March 10, 1982 
The number of invention : 2 
Request for examination : Not requested 
(all page 7) 

(54) A manufacturing method of the Dicalcium phosphate dihydrate 
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Description 

1. Title of the invention 

a manufacturing method of the Dicalcium phosphate dihydrate 
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A constituent as claimed in claims Clause 7 where quantity of the pyrophosphate 

complex is approximately 0.5% by weight - approximately 2.5% by weight. 

9) 

A constituent as claimed in claims Clause 7 where quantity of phosphoric acid 

trimagnesium is approximately 0.5% by weight - approximately 2.5% by weight. 

10) 

A constituent as claimed in claims Clause 7 where quantity of the pharmaceutically 
acceptable polyphosphate is approximately 0.3% by weight - approximately 2% by weight. 

3. Detailed description of the invention 

The present invention relates to Dicalcium phosphate dihydrate having the manufacturing 
method of toothpaste abrasives and the homeostasis that are improved if it says in detail. 
For example, spontaneous hydrolysis and/or Orth DicaJcium phosphate dihydrate 
(CaHP0 4 / 2H 2 0) stabilized to resolution have been used in dental powder in a little 
pyrophosphoric acid tetrasodium by a defined method or orthophosphoric acid avian 
magnesium for many years by U.S. Pat. No. 2,287,699 by Mr. Moss. 

Actually, when a little pyrophosphoric acid tetrasodium and both phosphoric acid 
trimagnesium are often used in dental powder, the Dicalcium phosphate dihydrate is 
stabilized to hydrolysis of the spontaneity and/or resolution. 

Even more particularly, if it is those skilled in the art, it is common knowledge, but the 
toothpaste formula using the Dicalcium phosphate dihydrate often contains 
monofluorophosphoric acid sodium or potassium as fluorine ion source for plastic 
suppression of the tooth caries or delay. 

That is, the application of hydrolysis of the spontaneity and/or the Dicalcium phosphate 
dihydrate with monofluorophosphoric acid sodium stabilized to resolution or the 
potassium is well known to those skilled in the art using pyrophosphoric acid tetrasodium 
and/or phosphoric acid avian magnesium without another abrasives are used, or using. 
Though the results that it can be satisfied with when the toothpaste formula is used are 
provided, it was found that a soluble fluorine ion was lost with time course by a 
toothpaste formulation. 

For example, if Dicalcium phosphate dihydrate stabilized in pyrophosphoric acid 
tetrasodium corresponding to P 2 0 5 to 1% by weight or 8 phosphoric acid trimagnesium 
hydrate of approximately 2% by weight as pyrophosphate and soluble fluoride of 
approximately 1,000ppm are provided, that the toothpaste formulation which contained 
enough monofluorophosphoric acid sodium lost soluble fluoride of the true mass after the 
long-term storage was found. 

When both phosphoric acid trimagnesium and pyrophosphoric acid tetrasodium are used 
as for soluble fluoride homeostasis together, very few improvement is seen. 
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as disclosed in each description of U.S. Pat. Nos. 2,287,699, 3,012,852, 3,169,096 and 
3,411.873. 

If subsequently a pyrophosphoric acid tetra alkali metal salt of 0.3 weight %P 2 0 5 
substantial amount is added to aqueous mixture containing DCPD having the pH of 
approximately 5.5 - approximately 6.5 and, in the preferred embodiment, the DCPD sells 
the pH of approximately 6.5 - approximately 8.0 to this DCPD slurry, it is made by adding 
lime of the quantity enough. 

The soluble pyrophosphate which is useful to prepare a pyrophosphate complex is well 
known to those skilled in the art. 

For example, a pyrophosphoric acid tetraalkyl metal salt such as the pyrophosphoric acid 
tetrasodium and pyrophosphoric acid tetrapotassium is desirable so that pyrophosphate 
complex is produced, but pyrophosphoric acid tetrasodium is particularly desirable. 
The quantity of the soluble pyrophosphate which should be added by DCPD to obtain 
partial hydrolysis homeostasis is approximately 0.1 approximately five - weight %P205 as 
pyrophosphate based on weight of the DCPD. 

Based on weight of the DCPD, it is desirable to add soluble pyrophosphate with quantity 
corresponding to the addition of approximately 0.5 approximately 2.5 - weight %P 2 0 5 as 
pyrophosphate. 

The soluble pyrophosphate is added with quantity to produce DCPD containing 
pyrophosphate P205 of approximately 0.2 - approximately 2.5% by weight if based on still 
another criteria, and this represents representative stabilized DCPD. 
After subsequently having been dried, DCPD containing pyrophosphate complex is 
collected from slurry and phosphoric acid tris magnesium is added by a method well 
known in the art that blends, for example, pulverulent phosphoric acid tris magnesium 
with DCPD. 

The quantity of phosphoric acid trimagnesium which can be used in a constituent of the 
present invention can change in wide ranges. 

Without generally being observed at the levels approximately 0.1% by weight or less based 
on weight of the DCPD and the advantageous effect of phosphoric acid trimagnesium is 
not seen in the homeostasis that is more additive at the levels approximately 5% by 
weight or more based on weight of the DCPD. 

It is preferable to add approximately 0.5% by weight - approximately 3% by weight based 
on weight of the DCPD. 

Even more particularly, generally phosphoric acid trimagnesium used in a present 
invention method is added as 8 hydrate. 

However, because it is not known, as for the exact form of effective magnesium 
phosphate after magnesium phosphate was mixed in DCPD-based toothpaste, the or 
other hydrate of magnesium phosphate can be equivalent. 
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For example, the pharmaceutical^ acceptable salt of the chemical compound having one 
just phosphorus atom such as the orthophosphate does not provide much homeostasis as 
the condensed phosphate in DGPD, but it is not noxious to make it exist in DCPD 
prepared by a present invention method. 

Actually, it is desirable to add chemical compound to suffer from with condensed 
phosphate to obtain maximal fluoride homeostasis. 

The quantity of the pharmaceutical^ acceptable condensed phosphate can change in 
wide ranges. 

Though advantageous effect is observed in approximately around 0.1% of low 
concentration based on weight of the DCPD, what use levels still higher level, e.g., 
approximately 0.3% by weight or more is desirable. 

The advantageous effect is not accepted for application approximately 3% by weight or 
more based on weight of the DCPD and the presence of the condensed phosphate of a 
higher level spoils soluble fluoride homeostasis to some extent. 

Even if it is obvious to those skilled in the art from this summary of the invention, the 
accurate density of pharmaceutically acceptable condensed phosphate depends on 
quantity of a large number of factors, e.g., the phosphoric acid tris magnesium and 
quantity of the pyrophosphate complex, a quality of the DCPD, used particular condensed 
phosphate. 

However, it is preferable to add approximately 0.3% by weight - approximately 2% by 
weight based on weight of the DCPD. 

The mechanism providing the soluble fluoride homeostasis that was able to be superior to 
DCPD in pyrophosphate complex and phosphoric acid avian magnesium and condensed 
phosphate is not understood. 

At first as a result of having been superior because it was the calcium metal chelate 
compounds that condensed phosphate was strong, it was thought that it was 
accomplished by the action of this. 

However, the hydrolytic stability of the DCPD which was provided when the DCPD 
constituent which contained pyrophosphate complex and an avian magnesium complex 
was mixed with nitrilotriacetic acid trisodium or ethylenediaminetetraacetic acid 
tetrasodium was not good as the homeostasis to be provided by a present invention 
method. 

The DCPD prepared by a present invention method can be used, for example, in 
toothpaste formula with a monofluorophosphoric acid alkali metal salt such as 
monofluorophosphoric acid sodium, the monofluorophosphoric acid potassium. 
Monofluorophosphoric acid sodium is more desirable for application with DCPD. 
As will be apparent to those skilled in the art, the DCPD prepared by a present invention 
method can be put together with other dental abrasives. 
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solid DCPD product is separated from slurry, and it is dried and Codium fragile is 
processed. 

Bit of the sample, specimen is separated and quantity of P205 corresponding to the 
existing pyrophosphate complex is measured according to a well-known ion exchange 
method for tris sodium phosphate analysis substantiallyCcf. entitled "the standard 
procedure for avian sodium phosphate analysis by a simplified ion exchange method" 
ASTMD-2671-70 (a 1975 revote)). 

That pyrophosphate complex ingredients content is approximately 0.5% is measured. 

It is used to produce similar toothpaste formulations (this is representation of the things 

which commercially can be obtained other than spice) when each moiety of the DCPD 

containing pyrophosphate complex is dried and it is blended with Codium fragile treated 

rear, pulverulent phosphoric acid tris magnesium and/or pulverulent condensed 

phosphate and it is disclosed in U.S. Pat. No. 3,308,029. 

This contains addition fluoride of approximately I.QOOppm. 

This formulation as follows. 

Part by weight 

Glycerin :21.8 

DCPD :49.6 

Sodium lauryl sulfate : 1.5 
Saccharin : 0.2 
Water :25.2 

Monofluorophosphoric acid sodium :0.8 
Carboxymetyl-cellulose : 0.9 

Each sample, specimen of the paste is moved in plastic bottle. 

Then, it can become available in open of 50 degrees Celsius as the accelerated 
deterioration test that it is corked and was imitated for 2-year storage in ambient 
temperature of the plastic bottle for six weeks. 

These bottle is taken out from open and potentiometry does the soluble fluoride level of 
the formulation after storage for six weeks. 

The storage results six weeks later are streets shown in Table 1. 
Example II 

Operation of Example I is repeated. 

The soluble fluoride ingredients content of the added toothpaste agent is approximately 
1 .OOOpprn. 

The results are streets shown in Table 2. 
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